United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

Address: COMMISSIONER FOR PATENTS 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
www.uspto.gov 



APPLICATION NO. 


FILING DATE 


FIRST NAMED INVENTOR 


ATTORNEY DOCKET NO. 


CONFIRMATION NO. 


10/671,557 


09/29/2003 


Nakjoong Kim 


09212.0001 


4283 



22852 7590 06/09/2005 

FINNEGAN, HENDERSON, FARABOW, GARRETT & DUNNER 
LLP 

901 NEW YORK AVENUE, NW 
WASHINGTON, DC 20001-4413 



EXAMINER 



CHANG, AUDREY Y 



ART UNIT 



PAPER NUMBER 



2872 

DATE MAILED: 06/09/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



O/f/pp Artinn Q///nmp n/ 


Application No. 

10/671,557 


Applicant(s) * 

KIM ET AL. 


Examiner 

Audrey Y. Chang 


Art Unit 

2872 





- 77je MAILING DATE of this communication appears on the cover sheet with the correspondence address ~ 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MO NTH (S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 06 April 2005 . 
2a)|3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-7 and 13-22 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claim(s) 1-7 and 13-22 is/are rejected. . 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

11) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a)D All b)D Some * c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 



Attachment(s) 

1) [3 Notice of References Cited (PTO-892) 

2) CH Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) □ Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 

Paper No(s)/Mail Date . 



4) O Interview Summary (PTO-413) 

Paper No(s)/Mail Date. . 

5) □ Notice of Informal Patent Application (PTO-152) 

6) □ Other: . 



U.S. Patent and Trademark Office 
PTOL-326 (Rev. 1-04) 



Office Action Summary 



Part of Paper No./Mail Date 06072005 



Application/Control Number: 1 0/67 1,557 Page 2 

Art Unit: 2872 

DETAILED ACTION 
Remark 

• This Office Action is in response to applicant's amendment filed on April 6, 2005, which has 
been entered into the file. 

• By this amendment, the applicant has amended claims 1, 14, 15, and 20 and has canceled claims 
8-12. 

• Claims 1-7, and 13-22 remain pending in this application. 

Claim Objections 

1. Claim 14 is objected to because of the following informalities: 

(1). Claim 14 recites the phrase "a polarization direction of said laser beam is determined so that 
the difference between the refractive index of said phase diffraction grating member and refractive index 
of said phase modulation member is maximized" that is confusing and indefinite. It is not clear how could 
the difference in refractive indices be "maximized" as the polarization direction of the laser beam is 
"determined". The maximization in the difference in the refractive indices is by selecting the materials 
for the two members and by applying the voltage across the modulator. It is not clear how does the 
polarization direction of the laser light has anything to do with the maximization in difference. (This 
objection is repeated from the previous Office Action). Applicant is respectfully reminded although 
the refractive index of a material is in general a function of a wavelength or for an anisotropic 
material that the refractive index can be different for light having different polarization state 
nevertheless the refractive indices are still the properties of the material itself and the difference 
between the refractive index of the materials cannot be determined by the polarization state of the 
incident light. 

Appropriate correction is required. 
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Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-4, and 6-7 are rejected under 35 U.S.C. 102(b) as being anticipated by the patent 
issued to Yamanobe et al (PN. 4,822,146). 

Yamanobe et al teaches an optical modulation element, serves as the dynamically controllable 
light modulator, wherein the modulation element comprises a phase diffraction grating member (2, 
Figure 1), having a diffraction grating portion with periodically varying thickness formed on one surface 
of the phase diffraction grating member and a variable refractive index material (1) serves as the phase 
modulation member whose one surface is attached to the diffraction grating portion of the phase 
diffraction grating member and transparent electrodes (3) formed on the other surfaces of the phase 
diffraction grating member and the phase modulation member, (please see Figures 1, 5 A to 5C and 
column 3). 

Claim 1 has been amended to include the features that the phase modulation member comprises 
organic material containing nonlinear chromophore and the phase diffraction grating has predetermined 
thickness and grating spacing so that Bragg diffraction occurs. Yamanobe et al teaches that the variable 
refractive index material (1), or the phase modulation member, may comprise a liquid crystal material, 
which is an electro-optic crystal, or a material such as organic crystal MNA which is a form of nonlinear 
chromophore (please see column 7, lines 17-22). Furthermore, concerning the Bragg condition, the 
thickness and the spacing of the phase grating member will implicitly define a Bragg condition for 
particular wavelengths (X) that satisfy (mX = 2*d*Sin9), with d being the spacing of the grating member 
and m being an integer. 
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With regard to claims 2-4, Yamanobe et al teaches that the electrodes are transparent electrodes 
that are formed by coating glass substrates with ITO films, (please see column 6, lines 3-15). 

With regard to claim 6, Yamanobe et al teaches that the phase modulation member or the variable 
refractive index material (1) is provided only in the concave portions of the diffraction grating portion, 
(please see Figure 1). 

With regard to claim 7, Yamanobe et al teaches that the diffraction grating portion of the phase 
diffraction grating can assume square, harmonic or triangular functions in the variation of the thickness, 
(please see Figures 1, 5B and 5C, and column 7, lines 1-12). 

This reference has therefore anticipated the claims. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over the patent issued to 
Takahara et al (5,477,351) view of the patent issued to Yamanobe et al, (PN. 4,822,146). 

Claim 1 has been amended significantly and it necessitates the new ground of rejection. 

Takahara et al teaches a liquid crystal panel, serves as the dynamically controllable light 
modulator, wherein the panel comprises a diffraction grating member {21, Figure 4(a)), having a 
diffraction grating portion with periodically varying thickness formed on one surface of the diffraction 
grating member and a variable refractive index liquid crystal material (26) serves as the phase 
modulation member whose one surface is attached to the diffraction grating portion of the phase 
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diffraction grating member and electrodes (23 and 24) formed on the other surfaces of the phase 
diffraction grating member and the phase modulation member, (please see Figure 4(a) and column 7, lines 
19-37). Takahara et al teaches that the electrode (23) is a reflection electrode made of a metallic film such 
as aluminum, (please see column 7 line 25), to make the liquid crystal panel of a reflection mode. 

This reference has met all the limitations of the claims with the exception that it does not teach 
explicitly that the diffraction grating is of a phase type diffraction grating. However this feature is either 
inherently met by the disclosure, (since the diffraction grating is based on the difference in phase in 
different grating portion and the liquid crystal portions) or an obvious modification to one skilled in the 
art since as taught by Yamanobe et al ( c 146) phase type diffraction grating is generally used in a 
dynamical controlled optical modulator, (please see column 3, lines 30-44), for the benefit of making the 
diffraction grating only gives phase modulation and not amplitude modulation to the incident light to 
preserve the light intensity of the incident light. 

Claim 1 has been amended to include the features that the phase modulation member comprises 
organic material containing nonlinear chromophore and the phase diffraction grating has predetermined 
thickness and grating spacing so that Bragg diffraction occurs. Takahara et al teaches that the phase 
modulation member comprises liquid crystal material but does not teach explicitly that it may also 
comprise nonlinear chromophore. Yamanobe et al in the same field of endeavor teaches an optical 
modulation element having a phase diffraction grating member and a phase modulation member wherein 
the phase modulation member comprises either liquid crystal material, which is an electro-optic crystal, or 
material such as organic crystal MNA which is a form of nonlinear chromophore (please see column 7, 
lines 1 7-22). It would then have been obvious to one skilled in the art to apply the teachings of 
Yamanobe et al to modify the phase modulation member of Takahara et al to use art recognized 
equivalent optic-electro material for the benefit of using an alternative material that is readily available 
and cheaper to achieve the same phase modulation function. It also has been held that it is within the 
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general skill of a worker in the art to select a known material on the basis of its suitability for the intended 
used as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Furthermore, concerning the Bragg condition, the thickness and the spacing of the phase grating 
member will implicitly define a Bragg condition for particular wavelengths (X) that satisfy (mX = 
2*d*Sin0), with d being the spacing of the grating member, and m being an integer. 

6, Claims 13 and 14 are rejected under 35 U.S.C 103(a) as being unpatentable over the patent 
issued to Yamanobe et al, (PN. 4,822,146). 

The dynamically controllable light modulator taught by Yamanobe et al ( c 146) as described for 
claim 1 above has met all the limitations of the claims. 

Yamanobe et al does not teach explicitly to use a laser light source for generating the incident 
light however laser light source is one of the most used light source in the art such modification would 
have been obvious to one skilled in the art for the benefit of using standard light source for the light 
modulator. 

With regard to claim 14, Yamanobe et al teaches that with respect to particular polarization 
component of the incident light (such as component 60 or 61, please see Figure 1 and column 4), the 
diffraction efficiency of the particular polarization component is a function of the difference in the 
refractive indices of the diffraction grating member and the variable refractive index material, (i.e. either 
of ordinary or extraordinary refractive index), (please see column 4, lines 1-32). 

7. Claims 15-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over the patent 
issued to Yamanobe et al (PN. 4,850,681) in view of the patent issued to Yamanobe et al (PN. 
4,822,146) and Takahara et al (PN. 5,477,351). 
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Yamanobe et al teaches a optical modulation device that can be used as a variable color display 
device wherein the device comprises a phase diffraction grating member (2, Figure 1), having a 
diffraction grating portion with periodically varying thickness formed on one surface of the phase 
diffraction grating member and a variable refractive index material (1) serves as the phase modulation 
member whose one surface is attached to the diffraction grating portion of the phase diffraction grating 
member and a plurality of stripe-like electrodes (3) formed on the other surfaces of the variable 
refractive index material or phase modulation member, (please see Figures 1 5 and column 2 5 lines 57-67 
and column 3, lines 40-69). The device further comprises a electrode (3) formed on the surface of the 
phase diffraction grating, (please see Figure 1) and a power supply is included, (please see Figure 5A), for 
supplying the voltage across the device to control the refractive index of the phase modulation member. 
Light source is implicitly included for generating the incident light. 

This reference has met all the limitations of the claims. The stripe-like electrodes are considered 
to be patterned electrodes, which is in two-dimensional array at the positions of the variable refractive 
index material (1). However this reference does not teach explicitly that the other electrode (3) is a 
common electrode. Takahara et al in the same field of endeavor teaches a liquid crystal display panel 
with a diffraction grating wherein a common electrode (23, Figure 4(a)) and a plurality of patterned pixel 
electrode (24) is sued to control the display panel. It would then have been obvious to one skilled in the 
art to apply the teachings of Takahara et al to modify the arrangement of Yamanobe et al to use patterned 
electrodes and common electrode for the benefit of having good individual control of each pixel as well 
as save cost for using a common electrode for the display. 

Claim 15 has been amended to include the features that the phase modulation member 
comprises organic material containing nonlinear chromophore and the phase diffraction grating has 
predetermined thickness and grating spacing so that Bragg diffraction occurs. Yamanobe et al ('68 1) 
teaches that the phase modulation member comprises liquid crystal material but does not teach explicitly 
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that it may also comprise nonlinear chromophore. Yamanobe et al ('146) in the same field of endeavor 
teaches an optical modulation element having a phase diffraction grating member and a phase modulation 
member wherein the phase modulation member comprises either liquid crystal material, which is an 
electro-optic crystal, or material such as organic crystal MNA which is a form of nonlinear chromophore 
(please see column 7, lines 17-22). It would then have been obvious to one skilled in the art to apply the 
teachings of Yamanobe et al ('146) to modify the phase modulation member of Yamanobe et al ('681) to 
use art recognized equivalent optic-electro material for the benefit of using an alternative material that is 
readily available and cheaper to achieve the same phase modulation function. It also has been held that it 
is within the general skill of a worker in the art to select a known material on the basis of its suitability for 
the intended used as a matter of obvious design choice. In re Leshin, 125 USPQ 416. 

Furthermore, concerning the Bragg condition, the thickness and the spacing of the phase grating 
member will implicitly define a Bragg condition for particular wavelengths (X) that satisfy (mX = 
2*d*Sin9), with d being the spacing of the grating member and me being an integer. 

With regard to claims 16 and 17, Yamanobe et al ('681) teaches that the electrodes are 
transparent for providing transmission type of display device, Takahara teaches metallic electrode (23, 
column 7, lines 25-30) may be used to provide a reflection type display device. 

8. Claims 18-22 rejected under 35 U.S.C. 103(a) as being unpatentable over the patents issued 
to Yamanobe et al (PN. 4,850,681), Yamanobe et al (PN. 4,822,146) and Takahara et al as applied to 
claim 15 above, and further in view of the patent issued to Popovich (PN. 6,185,016). 

The optical modulation device used in a color display device as taught by Yamanobe et al ('681) 
in combination with the teachings of Yamanobe et al ('146) and Takahara et al as described for claim 
15 above have met all the limitations of the claims. Yamanobe et al ('681) teaches that the display device 
may be of a variable color display device which implicitly means the light source used includes different 
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color of light. However these references do not teach explicitly to use separate laser light sources of 
primary colors. Popovich in the same field of endeavor teaches a color display device using controllable 
optical modulator including gratings, wherein a plurality of illumination laser light sources for generating 
red, green and blue color lights is used, (102-106, Figures 5 and 6). Popovich teaches that a scanner 
device (108) is used to make the plurality of color light to be illuminated on the image generation device 
in the same direction. Popovich also teaches to use a reflective element (1 12, Figure 5) to collimate 
different color image lights so that they direct at the same direction. It would then have been obvious to 
one skilled in the art to modify the display device of Yamanobe et al ('681) to use a plurality of laser 
color light sources and to use reflector means to collimate and direct the color image light in the same 
direction. Although these references do not teach to use a rotatable mirror for directing the image light 
however since rotatable mirror is very well known in the art for directing light beam such modification 
would then have been obvious to one skilled in the art for the benefit of using an easy means for 
achieving the same beam direction function. 



Response to Arguments 

9. Applicant's arguments filed on April 6, 2005 have been fully considered but they are not 
persuasive. The newly amended features have been fully addressed in the paragraphs above. 

10. In response to applicant' arguments which state that the "MNA" material disclosed in the cited 
Yamanobe et al reference ('146) is an inorganic material which therefore differs from the instant 
application, (which claims an organic material), the examiner respectfully disagrees for the reasons stated 
below. The applicant is respectfully noted that MNA is indeed an organic material as known in the art 
and as explicitly disclosed in reference such as (US patent 5,986,808), wherein Wang teaches explicitly 
that the MNA is an organic crystal, (please see column 3, lines 65-66). The cited Yamanobe (' 146) 
reference therefore reads on the instant application. 
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Conclusion 

1 1 . Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Audrey Y. Chang whose telephone number is 571-272-2309. The examiner can normally 
be reached on Monday-Friday (8:00-4:30), alternative Mondays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Drew 
Dunn can be reached on 571-272-23 12. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). / 

Audrey Y. Chang 
Primary Examinpr-\ 
Art Unit 2872 f J 

A. Chang, Ph.D. A^^ - ^^^ 



